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摘  要 
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源模块、MPC850 和 FPGA 外围接口等主要模块的结构进行了详细分析，并讨
论了 MPC850 和 FPGA 各外围接口的设计思路。同时，硬件部分还针对 PCB
板设计中所需注意的问题进行了较深入的探讨。接着对嵌入式 Linux 系统结构、
Ppcboot 的移植以及 Linux 系统内核的配置和编译过程进行深入研究，并以 I2C
模块驱动为例，详细描述嵌入式 Linux 下设备驱动程序的编写方法。最后简单
阐述多址硬件系统涉及的网络接入协议和软件设计思路。 

















Ad hoc network is a collection of wireless mobile nodes dynamically forming a 
temporary network without the use of existing network infra-structure or centralized 
administration. It is a kind of peer-to-peer network which could provide a stable 
supporting circumstance in the case of lack of network facility. 
This paper describes the MAC layer hardware system design of a wireless ad 
hoc communication system. The MAC layer hardware system is an embedded 
system based on embedded communication microprocessor MPC850. Embedded 
system is a special-purpose computer system, which is completely encapsulated by 
the device it controls. An embedded system has specific requirements and performs 
pre-defined tasks. Combined with communication network, it could make network 
more flexible and intelligent. 
The power, reliability, flexibility, and scalability of Linux, combined with its 
support for a multitude of microprocessor architectures, hardware devices, graphics 
support, and communications protocols have established Linux as an increasingly 
popular software platform for a vast array of projects and products. Because Linux is 
openly and freely available in source form, the MAC layer hardware system use 
embedded Linux. It’s easier to port the kernel and develop device driver under this 
operating system. 
The architecture of the MAC layer hardware system include power module, 
startup and reset module, clock module, periphery interface of MPC850 and FPGA, 
SDRAM interface and Flash interface. The periphery interface is used for 
communicating with other parts of the wireless Ad hoc communication system. The 
principle and design process of each module is discussed in detail. It’s important to 
pay attention to the EMC compliance in printed circuit board design process. This 
paper also studies the techniques and skills in printed circuit board design. 














 III  
configurating and making Linux kernel files. Then it realizes the driver of I2C 
interface while analyzing the principle of Linux device driver development. At last, 
it depicts MAC layer network access protocol used in MAC layer hardware system. 
The application layer software design is also studied.  



























目  录 
 IV
目  录 
第 1 章 绪论 ..............................................................................................1 
1.1 自组织无线通信系统概述 ............................................................................1 
1.1.1 自组织网络概述................................................................................1 
1.1.2 自组织无线通信系统........................................................................2 
1.2 多址硬件系统 ................................................................................................2 
1.3 论文结构及内容 ............................................................................................3 
第 2 章 多址系统硬件设计与实现 ..........................................................4 
2.1 硬件功能结构 ................................................................................................4 
2.2 MPC850 处理器及外围接口 ........................................................................5 
2.2.1 MPC850 功能结构 ............................................................................5 
2.2.2 系统的复位和启动............................................................................7 
2.2.3 内存分配与管理................................................................................8 
2.2.4 Ethernet 接口 .....................................................................................9 
2.2.5 RS232 与 RS422.............................................................................. 11 
2.2.6 I2C ....................................................................................................12 
2.2.7 电源模块..........................................................................................13 
2.2.8 时钟..................................................................................................14 
2.3 FPGA 模块及外围接口 ..............................................................................15 
2.3.1 FPGA 功能结构 ..............................................................................15 
2.3.2 FPGA 的启动和复位 ......................................................................15 
2.4 硬件 PCB 设计要点 ....................................................................................16 
2.5 硬件调试方法 ..............................................................................................18 
2.6 调试过程中遇到的问题和解决方法..........................................................18 
第 3 章 嵌入式 Linux 系统的移植与开发 ............................................20 













目  录 
 V  
3.1.1 嵌入式操作系统简介......................................................................20 
3.1.2 嵌入式系统选型..............................................................................21 
3.1.3 嵌入式 Linux 系统 ..........................................................................24 
3.2 Ppcboot 移植 ...............................................................................................27 
3.2.1 功能简介..........................................................................................27 
3.2.2 源码修改与移植..............................................................................28 
3.3 嵌入式 Linux 在多址系统上的移植..........................................................32 
3.3.1 移植步骤..........................................................................................32 
3.3.2 编译内核..........................................................................................32 
3.3.3 编译文件系统 ramdisk....................................................................33 
3.3.4 从多址板上引导..............................................................................34 
3.4 驱动编写 ......................................................................................................37 
3.4.1 嵌入式 Linux 设备驱动编写原理 ..................................................37 
3.4.2 I2C 驱动的编写 ...............................................................................40 
第 4 章 多址部分自组网协议及软件设计 ............................................49 




























Chapter1 Preface ......................................................................................1 
1.1 Wireless Ad hoc communication System Introduction .............................1 
1.1.1 Ad hoc Network Introduction ............................................................1 
1.1.2 Wireless Ad hoc Communication System..........................................2 
1.2 MAC layer Hardware System .....................................................................2 
1.3 Paper Structure and Contents .....................................................................3 
Chapter2 Mac layer Hardware System Design......................................4 
2.1 Hardware Structure Instruction .................................................................4 
2.2 MPC850 Microprocesser and Periphery Interface ...................................5 
2.2.1 MPC850 Chip Features......................................................................5 
2.2.2 System Reset and Configuration........................................................7 
2.2.3 Memory Controller ............................................................................8 
2.2.4 Ethernet Interface...............................................................................9 
2.2.5 RS232 and RS422 ............................................................................ 11 
2.2.6 I2C Interface ....................................................................................12 
2.2.7 Power Module..................................................................................13 
2.2.8 Clock Module...................................................................................14 
2.3 FPGA Module and Periphery Interface ...................................................15 
2.3.1 FPGA Module Structure...................................................................15 
2.3.2 FPGA Reset......................................................................................15 
2.4 Points of Printed Circuit Board Design....................................................16 
2.5 Debug Methods ...........................................................................................18 
2.6 Problems and Solutions in Hardware Design ..........................................18 
Chapter3 Migration and Development of Embedded Linux System 20 
3.1 Embedded System ......................................................................................20 














 VII  
3.1.2 Embedded System Selection............................................................21 
3.1.3 Embedded Linux Introduction .........................................................24 
3.2 Ppcboot Migration......................................................................................27 
3.2.1 Structure Introduction ......................................................................27 
3.2.2 Source code Modification ................................................................28 
3.3 Embedded Linux Migration on MAC layer Hardware System.............32 
3.3.1 Step of System Migration ................................................................32 
3.3.2 Kernel Compile................................................................................32 
3.3.3 Ramdisk Compile.............................................................................33 
3.3.4 Booting process................................................................................34 
3.4 Device Driver ..............................................................................................37 
3.4.1 Principle of Writing Embedded Linux Device Driver .....................37 
3.4.2 I2C Device Driver ............................................................................40 
Chapter4 MAC layer Network protocol and Software Design ..........49 
4.1 MAC layer Network Access protocol........................................................49 
4.1.1 Scan Process.....................................................................................49 
4.1.2 Access inquirement and Authentification Process...........................50 
4.1.3 Synchronization Adjust Process.......................................................50 
4.1.4 Colonize Monitoring Process...........................................................51 
4.2 Software Design ..........................................................................................51 
4.2.1 Communication Protocol State Machine .........................................52 
4.2.2 Signaling Control .............................................................................54 
4.2.3 Software Timer.................................................................................55 
Chapter5 Summary ................................................................................58 
References ................................................................................................59 
Acknowledgments ...................................................................................61 

























第 1 章 绪论 















































































第 1 章 绪论 
 3  
能模块通过 100Base-T 以太网接口相连，接收并处理基带单元的数据，并为基
































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
